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                                       ABSTRACT 

In the general relativity theory, the Rindler coordinate theory’s mathematics modernizes 

and the Rindler coordinate theory expands to be the Rindler coordinate theory of the 

accelerated observer that have the initial velocity. First, find the Rindler coordinate 

theory with initial velocity that used the tetrad on the new method and discover the new 

inverse-coordinate transformation of the Rindler coordinate theory with the initial 

velocity. Specially, if 00 a , this theory treats that the observer with the initial velocity 

does slowdown by the constant negative acceleration in the Rindler’s time-space.And 

according to the accelerated system or the decelerated system, consider the light’s 

Doppler effect.    
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I.Introduction 

This theory’s object is that the Rindler coordinate theory’s mathematics modernizes and that the Rindler 

coordinate theory expands to be the Rindler coordinate theory of the accelerated observer with the initial 

velocity and the decelerated observer.  

Finding the Rindler’s coordinate theory, use following the formula about the constant accelerated matter 

that moves in the line.   
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x and t  is the coordinate and the time in the inertial system about the constant accelerated matter.   

0a is the constant acceleration, is the invariable time about the constant accelerated matter, c is the light 

speed in the inertial system in the free space-time.  

In the special relativity, if the matter that moves in the line is accelerated, the formula about inertial 

coordinate system ),,,( zyxtS and )',',','(' zyxtS  is 

    

02

0

1 v
c

u

vu
V




  , 

'

'
,

dt

dx
uu

dt

dx
VV xx   , 

2

2

0

0

1

''

c

v

dtvdx
dx




 , 

2

2

0

2

0

1

''

c

v

dx
c

v
dt

dt





 , 

                'yy  , 'zz  , 0
'

'


dt

dy

dt

dy
, 0

'

'


dt

dz

dt

dz
 

           )

1

(

2

2

c

V

V

dt

d
a



 , )

1

(
'

'

2

2

c

u

u

dt

d
a



                            (2) 

The velocity V  has the initial velocity 0v  and the velocity u  is the velocity by the acceleration 'a .  
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In this time , the acceleration 'a of the velocity u  is 
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Eq(3) is 

   )]''[
1

1(
'

')

1

(
'

)

1

(
'

)1( 2

20

2

2

0

2

22

0









 dta
cdt

d
va

c

u

v

dt

d

c

u

u

dt

d
u

c

v
a     

              
2

2

2

0

'

]''[
1

1

''
'

c

a

dta
c

dta
va







 )

]''[
1

1

''
1('

2

2

2

0









dta
c

dta

c

v
a       

                                      )1('
2

0 u
c

v
a                        (5) 

Therefore, if the matter that moves in the line is accelerated, it is 0
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acceleration a  about the accelerated matter that has the initial velocity 0v in the inertial coordinate 

system ),,,( zyxtS  and the other acceleration 'a  about the accelerated matter that has not the initial 

velocity 0v  in the inertial coordinate system )',',','(' zyxtS are same. 

In this time, if the acceleration 'a  is the constant acceleration 0a , the acceleration in the inertial 

coordinate system ),,,( zyxtS  and in the inertial coordinate system )',',','(' zyxtS  is the constant 

acceleration 0a . 
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   ,  C  is the constant number 
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In this time,        
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Therefore, 
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Hence, 
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And 
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Therefore, 
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In this time, 

    )
'

(s i n h 01

0 c

ta

a

c   
c

ta

c

a '
)sinh( 00 


,  

     )1)'(
1

1(' 2

02

0

2

 ta
ca

c
x   '1

'
1)cosh(

2

0

2

22

00 x
c

a

c

ta

c

a



 

    )(s i n h 01

0

0
c

v

a

c
  

c

v

c

a 000 )s i n h (


 , 



2

2
0

2
00 1)cosh(

c

v

c

a
, 

                              

2

2

01

1

c

v


                               (13) 

Therefore, Eq(12) is 
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Therefore, Eq(10) is 
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or by Eq(13),Eq(14) 
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Hence, Eq(1) is in the inertial coordinate system )',',','(' zyxtS  
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Therefore, in the inertial coordinate system ),,,( zyxtS          
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II. Additional chapter-I 

The tetrad 


ae  is the unit vector that is each other orthographic and it use the following formula. 
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The )(
e is the tetrad that if 0321   , 0321   ddd .It is not the accelerated 

system and it is that the point’s the accelerated motion is in the line in the inertial coordinate system. In 

this time, in Eq(22) it does  g . 

Therefore, Eq(22) is 
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According to Eq(19),Eq(23) 
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About y -axis’s and z -axis’s orientation 

)0,1,0,0()(2 e   ,  )1,0,0,0()(3 e                                          (25) 

And the other unit vector )(1 
e has to satisfy the tetrad condition, Eq (22)  

)sinh(()( 0
1 

c

a
e  ),cosh( 00 

c

a

c

v
  

           )cosh( 0 
c

a
)0,0),sinh( 00 

c

a

c

v
 ,

2

2

01

1

c

v


                      (26)  

III. Additional chapter-II 

According to the tetrad 
ae ,in the flat Minkowski space, the inertial coordinate system 

),,,( zyxtS transform the accelerated system ),,,( 3210  .In this time, the accelerated observer 

of the accelerated system ),,,( 3210   and the accelerated matter that has the initial velocity 0v   

in the inertial coordinate system ),,,( zyxtS  are same. Therefore, by Eq(22) 
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Therefore, for saving the Rindler coordinate theory in the new mathematical way, the )( 0
e is used 

by Eq (24),Eq(25),Eq(26) that used 
0  instead of  .In this time, 02  ddy , 03  ddz , 

because it is the matter that the accelerated observer of the accelerated system 

),,,( 3210  observes . 
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Therefore, the vector )( 0
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About y -axis’s and z -axis’s orientation, the unit vector )( 0
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The differential coordinate transformation is 
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Therefore if Eq(33), Eq(34) and Eq(35) integrate, finally the Rindler coordinate theory’s coordinate 

transformation of the accelerated observer with the initial velocity is found.  
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Therefore, the new inverse-coordinate transformation of the Rindler coordinate theory of the accelerated 

observer with the initial velocity is  
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Therefore, the invariable time d  of the Rindler coordinate theory of the accelerated observer with the 

initial velocity is by Eq(33),Eq(34)Eq(35) 
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Hence, the invariable time d of the new accelerated system theory of the accelerated observer that has 

the initial velocity 0v is not related to the initial velocity 0v . 

Hence, Riemann curvature tensor )(),( 
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Therefore, the accelerated observer with the initial velocity is in the flat Minkowski space.  

About x -axis’s light speed,           
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In this time, if use the accelerated system’s coordinate transformation, Eq(36),Eq(37) 
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According to Eq(45), the Doppler effect of the accelerated system with initial velocity and the inertial 

system is 
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IV. Additional chapter-III  

Specially, if 00 a , this theory treats that the observer with the initial velocity does slowdown by the 

constant negative acceleration in the Rindler’s time-space. This system can call the decelerated system in 

the Rindler’s space-time. Therefore, if 00 a , if uses 0a  instead of 0a ,in Eq(29),Eq(31),in the 

decelerated system,  

         ][
1 222

2

22 dzdydx
c

dtd   

              






 dd

xx

c

ba

ab









2

1
  

              





  ddg
c

ddee
c

ba

ab 22

11
                       (49)  

                        









a
a x

e                                             (50)  
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Therefore, the vector )( 0
0 e  is 
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About y -axis’s and z -axis’s orientation, the unit vector )( 0
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In the decelerated system, the differential coordinate transformation is 
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Therefore, if 00 a , the invariable time d  of the Rindler coordinate theory of the decelerated 

observer is by Eq(55),Eq(56)Eq(57) 
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If 00 a ,in the decelerated system, Riemann curvature tensor )(),( 
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Therefore, the decelerated system is in the flat Minkowski space..                  

Therefore, if 00 a , in Eq(36),Eq(37), if uses 0a  instead of 0a , in the decelerated system, the 

coordinate transformation is,  
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If 00 a , in Eq(39),Eq(40), if uses 0a  instead of 0a , in the decelerated system, the inverse-

coordinate transformation is 
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Specially, if 0,0,0 0  vctx , it has to be 01  . Therefore,  
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About x -axis’s light speed,           
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In this time, if use the decelerated system’s coordinate transformation, Eq(60),Eq(61 ) 

0

0

0

00

0

01

0

2

)}cosh()){sinh((
a

cv

c

a

c

v

c

a

a

c
ct 


   

0

00

0

2

}
22

{

00000000

00

a

cvee

c

vee
e

a

c c

a

c

a

c

a

c

a

c

a

















  



)}1
2

1
(

2

1
{

0000 2

0

2

0

2









 


c

a

c

a

e

c

ve

a

c
 

}
2

1

2

1
{

0000 2

0

2

0

2 





 


c

a

c

a

e

c

ve

a

c
 

0

20

00

0

01

0

2

)}sinh()){cosh((
a

c

c

a

c

v

c

a

a

c
x 


    

0

2

0

0

2

}
22

{

00000000

00

a

cee

c

vee
e

a

c c

a

c

a

c

a

c

a

c

a

















 

}
2

1
)1

2

1
({

0000 2

0

2

0

2 





 


c

a

c

a

e

c

ve

a

c
 

}
2

1

2

1
{

0000 2

0

2

0

2 





 


c

a

c

a

e

c

ve

a

c
                               (68) 

According to Eq(68), the light’s Doppler effect of the decelerated system and the inertial system is 
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V. Conclusion  



It found the Rindler coordinate theory with the initial velocity that used the tetrad on the new method. 

And the Rindler coordinate theory expanded to be the Rindler coordinate theory of the accelerated 

observer that have the initial velocity. And the Rindler coordinate theory’s mathematics modernized. And  

this theory treats the slowdown system that the observer with the initial velocity does slowdown by the 

constant negative acceleration in the Rindler’s time-space. 

And according to the accelerated system or the decelerated system, consider the light’s Doppler effect.    
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